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^ PACKAGED STATOR CORE AND METHOD FORMING THE SAME 

' BACKGROUND OF THE INVENTION 

The present invention relates to electric power generators and, more 
particularly, to a stator core having pre-packaged stator core sections and 
5 manually stacked stator core sections. 

A stator of an electric power generator generally includes a stator core 
and a stator frame. The stator core typically has a cylindrical shape and 
comprises of a stack of insulated steel laminations. Each lamination is a 
segment of a full circle that has slots on its inner diameter to accommodate a 
10 stator winding and dovetail slots on its outer diameter. 

The stator frame has a plurality of key bars connected (e.g.. welded) 
thereto, each key bar having a dovetail to provide structural support for the 
stator core. During the assembly of the stator core, each stator core 
lamination is manually installed into the stator frame by engaging a dovetail 
1 5 slot with a corresponding key bar dovetail. 

This method for assembling stator cores is very time consuming and 
can only be done at a limited number of stacking stations. Additionally, this 
method requires that the key bars connected to the stator frame be located at 
very tight positional tolerances to ensure that the stator core can be 

20 assembled properly. To simplify the stator frame construction, key bars can 
be welded to the stator frame after a precise machining of the key bar 
dovetails. Unfortunately, this welding causes distortion that makes controlling 
the location of the key bars difficult. A significant amount of rework must 
therefore often be performed including the disassembly of the stator core and 

25 relocation of the key bars. 

Manufacturing stator cores u sing pre-packaged stator core s ections 
has been accomplished in the past under special circumstances. During 
these manufacturing processes, the key bar dovetails must be machined to 
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very tight positional tolerances after they are welded onto the stator frame. 
This requires specialized equipment and increases the cost of the stator 
frame and cycle time. In other designs, the key bars and the stator flanges 
are assembled to form a completed stator core. This completed stator core is 
then welded or otherwise secured to the stator frame. An advantage of the 
pre-packaged stator core is that it can be used almost in any type of frame 
design. 

Magnetic forces are imposed on a stator core of an electric power 
generator during the operation thereof. These magnetic forces will cause a 
relative vibration between the key bar dovetails and the dovetail slots of the 
laminations if a close fit therebetween is not established. This relative 
vibration will often result in the laminations impacting the key bars to thus 
generate an^noying noise. 

Tn woulol thus be beneficial to increase stator core production capacity 
by reducing a lengthy stator core stacking cycle and eliminating lamination 
stacking diffici Ities and rework caused by the poor- ability to provide an 
appropriate key bar location. It would also be beneficial to utilize standard low 
cost stator frame designs and to eliminate noise caused by a vibrating stator 
core impacting the key bars. 

BRIEF SUMMARY OF THE INVENTION 

In an exemplary embodiment of the invention, a stator comprises a 
stator frame, a plurality of key bars connected to the stator frame, each of the 
key bars having a dovetail, and a stator core. The stator core includes a first 
stator core section including at least one lamination having a first dovetail slot 
formed therein for engaging a first one of the dovetails. The stator core 
further includes a second stator core section including at least one lamination 
having a second dovetail slot formed therein for engaging a second one of the 
dovetails. The second dovetail slot has a cross-sectional area which is 
smaller than the cross-sectional area of the first dovetail slot. 
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The first one of the dovetails projects into the first dovetail slot such 
that no portion of the first dovetail directly contacts the lamination having the 
first dovetail slot formed therein. The second one of dovetails projects into the 
second dovetail slot such that the second dovetail directly contacts a portion 
5 of the lamination having the second dovetail slot formed therein. 

The first stater core section is a pre-packaged stator core section, the 
second stator core section is a manually stacked stator core section and more 
of the stator core is formed by the first stator core section than the second 

stator core section. The first stator core section is held to the stator frame by a 

.. .... . ... .... ^ * 

10 force caused by core stacking pressure of the stator core. 

^ In a further exemplary embodiment of the invention, the stator 

n comprises a stator frame, a plurality of key bars connected to the stator frame, 

# each of the key bars having a dovetail, and a stator core. The stator core 

-^1 includes a pre-packaged stator core section including at least one lamination 

01 15 having a first dovetail slot for engaging a first one of the dovetails. The stator 

core further includes a manually stacked stator core section including at least 
P one manually stacked lamination having a second dovetail slot for engaging a 

second one of the dovetails. 
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In the further exemplary embodiment, the second dovetail slot has a 
20 cross-sectional area which is smaller than the cross-sectional area of the first 
dovetail slot. The first one of dovetails projects into the first dovetail slot such 
that no portion of the first dovetail directly contacts the lamination having the 
first dovetail slot formed therein. The second one of dovetails projects into the 
second dovetail slot such that the second dovetail directly contacts a portion 
25 of the lamination which forms the second dovetail slot formed therein. More 
of the stator core is formed by the pre-packaged stator core section than the 
manually stacked stator core section. The pre-packaged stator core secfion is 
held to the stator frame by a force caused by core stacking pressure. 
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In a yet another exemplary embodiment of the invention, a method of 
assembling a stator comprises providing a stator frame, connecting a plurality 
of key bars to the stator frame, each of the key bars having a dovetail, and 
forming a stator core. Forming the stator core includes forming a pre- 
5 packaged stator core section including at least one first lamination having a 
first dovetail slot and coupling the pre-packaged stator section to the stator 
frame by engaging a first one of the dovetails into the first dovetail slot. 
Forming the stator core also includes forming at least one second lamination 
having a second dovetail slot, and coupling the second lamination to the 
10 stator frame by manually stacking the second lamination such that a second 
one of the dovetails engages into the second dovetail slot to form a manually 
stacked stator core section. 

In the yet another exemplary embodiment, the first and second dovetail 
slots are formed such that a cross-sectional area of the first dovetail slot in the 

15 pre-packaged stator core section is larger than the cross-sectional area of the 
second dovetail slot in the manually stacked stator core section. The pre- 
packaged stator core section is coupled to the stator frame such that no 
portion of the first dovetail directly contacts the lamination having the first 
dovetail slot formed therein. The second stator core section is coupled to the 

20 stator frame such that the second dovetail directly contacts a portion of the 
lamination having the second dovetail sibt formed therein. More of the stator 
core is formed by the pre-packaged stator core section than the manually 
stacked stator core section. The pre-packaged stator core section is held to 
the frame by a force caused by core stacking pressure of the stator core. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

These, as well as other advantages of this invention, will be more 
completely understood and appreciated by careful study of the following more 
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detailed description of the presently preferred exemplary embodiments of the 
invention taken in conjunction with the accompanying drawings, in which: 

FIGURE 1 is a partial cross-sectional view of a stator embodying the 
invention; 

FIGURE 2 is a schematic perspective view of a pre-packaged stator 
core section embodying the invention; and 

FIGURE 3 is a cross-sectional view taken along line 3-3 of FIGURE 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a partial cross-sectional view of a stator 1 of an electric 
power generator according to an exemplary embodiment of the present 
invention. The stator 1 includes a stator core 20 having a plurality of stacked 
laminations 22 and a stator frame 10 having a plurality of key bars 12 
connected thereto. Each of the laminations 22 has slots (not shown) on its 
inner diameter to engage a stator winding and a plurality of dovetail slots 28a, 
28b (see Fig. 3) on its outer diameter to engage the corresponding key bars 
12. 

The key bars 12 connected to the stator frame 10 each have a dovetail 
14 which engages into a respective dovetail slot 28a, 28b of each lamination 
22. Each lamination 22 can include a plurality of dovetail slots 28a, 28b to 
engage corresponding key bars 12. As will be discussed in detail below, 
dovetail slots 28a are formed in each lamination 22 of a pre-packaged stator 
core section 24, whereas dovetail slots 28b are formed in each lamination 22 
of a manually stacked stator core section 26. 

The stator core 20 includes a plurality of pre-packaged stator core 
sections 24 and a plurality of manually stacked stator core sections 26. As 
illustrated in Fig. 2. each pre-packaged core section 24 is formed by a ring of 
laminations 22, the ring being several inches in length. Each pre-packaged 
core section 24 is thus formed prior to its insertion into the stator frame 10 via 
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the key bars 12. The pre-packaged stator core sections 24 are stacked using 
a mounting device and then inserted into the stator frame 10 by engaging the 
dovetails 14 of the key bars 12 into corresponding dovetail slots 28a of the 
laminations 22 forming the pre-packaged stator core sections 24. 

5 The laminations 22 that are stacked together in the pre-packaged 

stator core sections 24 are similar to a standard design except that the 
dovetail slots 28a on the outer diameter of the laminations 22 are enlarged to 
increase the clearance space between the dovetails 14 and the portions of the 
corresponding laminations 22 defining the dovetail slots 28a. This increased 

10 clearance allows the pre-packaged stator core sections 24 to be inserted into 
the stator frame 10 without interfering with or binding on the key bars 12 
connected to the stator frame 10. Furthermore, the increased clearance 
space provided by the enlarged dovetail slots 28a prevent any direct physical 
contact between the laminations 22 forming the pre-packaged stator core 

15 sections 24 and the engaged key bars 12. Since there is no contact between 
the laminations 22 (in particular, the portions of the laminations 22 which 
respectively form the dovetail slots 28a) and the engaged key bars 12, no 
noise is generated if the stator core vibrates during the operation of an electric 
power generator which incorporates the stator core 1 . That is, even if there is 

20 a relative movemisnt between the laminations 22 and the corresponding 
dovetails 14, no noise is generated since no portion of the key bars 12 
contacts the laminations 22. 

In addition to the pre-packaged stator core portions 24, the stator core 
20 includes manually stacked stator core sections 26 (indicated by the cross- 

25 hatched lines in Fig. 1 ). Each of the manually stacked core stator sections 26 
is formed by laminations 22, each of which has one or more dovetail slots 28b 
formed therein. As illustrated in Fig. 3. the dovetail slots 28b formed in the 
laminations 22 of the manually stacked stator core sections 26 have a smaller 
cross-sectional area than the dovetail slots 28a fonned in the laminations 22 

30 of the pre-packaged stator core sections 24. In fact, the dovetail slots 28b are 
smaller than the standard dovetail slots, whereas the dovetail slots 28a are 
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larger than the standard dovetail slots. After the laminations 22 having the 
dovetail slots 28b are fomned. each of the laminations 22 is manually stacked 
(i.e.. stacked by hand) into the stator frame 10 by engaging one of the 
dovetails 14 of the key bars 12 into a respective one of the dovetail slots 28b 
to form a manually stacked stator core section 26. The clearance between 
the dovetail slots 28b and the corresponding dovetails 14 is small such that a 
tight connection between the lamination 22 having the dovetail slot 28b and 
the corresponding dovetail 14 is formed. The connection is thus not 
susceptible to impacting and noise generation. 

As can be seen in Fig. 1 , a majority of the stator core 20 is formed by 
the pre-packaged stator core sections 24. As noted above, the dovetail slots 
28a of the laminations 22 forming the pre-packaged stator core portion 24 is 
large enough so that the respective dovetails 14 of the key bars 12 do not 
contact each another. The pre-packaged stator core sections 24 are thus 
held in place to the stator frame 10 by frictional forces generated by the core 
stacking pressure. This core stacking pressure originates from the normal 
force generated by stator flanges 16 (one of which is illustrated in Fig. 1 ). The 
manually stacked core sections 24 are also held to the stator frame 10 by the 
frictional forces generated by core stacking pressure and by being tightly 
connected to the key bars 12. 

While the invention has been described in connection with what is 
presently considered to be the most practical and preferred embodiment, it is 
to be understood that the invention is not to be limited to the disclosed 
embodiment, but on the contrary, is intended to cover various modifications 
and equivalent arrangements included within the spirit and scope of the 
appended claims. 



